SUMMARY A randomized controlled trial was conducted to examine the effects of interdisciplinary team care on acute hospitalized stroke patients. After obtaining baseline information on 42 stroke victims receiving conventional care in a general hospital, 130 stroke patients were stratified and randomly assigned either to Traditional or Team care. Assessments by independent evaluators permitted comparisons between Team and Traditional groups with reference to patient survival, motor performance and functional abilities. Data obtained prospectively from charts and treatment logs allowed the care process across groups to be compared. Results demonstrated that Team and Traditional patients fared similarly in survival. However there was an unexpected difference in survival depending upon sex. For motor performance, male survivors performed better with Team care and female survivors with the Traditional method. In terms of functional abilities, male patients receiving Team care again performed better than their Traditional counterparts, whereas in women there was no difference between the treatment groups.
Stroke Vol 15, No 5, 1984 DURING THE 1970s substantial attention was given to the value of stroke units in enhancing patient outcomes. As proposed by Bonner, 1 a stroke unit may be either a multi-disciplinary team of stroke specialists who consult throughout a hospital and provide services wherever the patient is situated, or a defined geographic area of a hospital where stroke patients are admitted and care is provided by a stroke team.
Some attempts to evaluate the effects of stroke units on patients with acute lesions, have involved the comparison of care provided in specialized neurovascular intensive care units with regular ward care. Although three studies 2 " 4 failed to show a significant decrease in case fatality when patients received care in these units, a reduction in post-stroke complications was noted. 5 -6 In contrast, two studies" l6 reported a significant decline in mortality after the establishment of a stroke intensive care unit in their institutions.
Other programs have departed from the model of the intensive care unit and called themselves "stroke care" or "stroke disability" units. These units provide early and comprehensive evaluation, care and rehabilitation for stroke patients. Comparative studies evaluating the effects of these units have, with one exception, 7 determined that patients achieved better functional outcomes. 8 " 10 Patients cared for in these units were sometimes, 8 but not always, 9 " more frequently discharged to home. In-hospital mortality, 7 "" and length of stay" were not positively influenced, but the units appeared to be effective in promoting family participation in patient care and the rehabilitation process. 8 " 10 A careful examination of this literature provides no consensus about the value of stroke units. Several studies suggest that the major effort exerted on behalf of the patient is helpful, but since only one of these studies was strictly randomized numerous questions remain.
The establishment of a stroke unit at the Sir Mortimer B. Davis Jewish General Hospital in Montreal, offered a unique opportunity to examine the effects of providing coordinated team care in the acute setting. This unit was to be organized according to the following definition: " A team of specialists who are knowledgeable about the care of stroke patients and who consult throughout the hospital wherever the patient may be."
1 Thus this study set out to examine the effects on the acute stroke patient, of substituting a coordinated interdisciplinary team approach for traditional patterns of care in a general hospital. Specifically, the objective was to determine if comprehensive team care, which included programs of medical and nursing care, physical, occupational and speech therapy, and social service and which was individualized and delivered shortly after stroke onset, would increase the motor recovery response of the affected side among patients, improve their return of functional abilities or decrease case fatality rates in the first five weeks following stroke.
Patients and Methods

Subject Selection
All patients with a suspected diagnosis of cerebral vascular accident admitted to the emergency room or the wards of the hospital were screened for admission into the study. Patients with an acute motor or functional deficit secondary to cerebral vascular disease who met the following inclusion criteria were admitted: thrombo-embolic or intracranial hemorrhagic lesion; no residual deficit from previous cerebrovascular event; screened and entered within 7 days of first symptom onset; more than 20 years of age; Montreal resident and eligible for Quebec Health Insurance benefits; scheduled for admission to medical wards or services; informed consent signed by primary physician and the patient or his relative. The diagnosis was confirmed by one of the study neurologists.
Experimental Design
A period of collection of baseline process and outcome data preceded the randomized trial. The baseline interval, Phase I, took place between September 1979 and January 1980. Phase II, the trial period, consisted of a 17 month time span between February 1980 and June 1981.
During Phase I a Stroke Coordinator was employed at the hospital. This individual was responsible, in cooperation with all involved professional groups, for establishing a mobile team of stroke specialists to provide care and rehabilitation services on the medical wards. To this end, the Clinical Stroke Team was organized and trained. It consisted of twelve Primary Nurses (nurses who are assigned to a patient upon admission and are responsible for the plan of nursing service until transfer or discharge) and resident physicians from four medical wards plus two physical therapists, and one member from each of occupational therapy, speech therapy and social service. These latter health professionals normally worked in other areas of the hospital.
All Team members met on a weekly basis with the Stroke Coordinator. Their initial objective was to familiarize one another with the goals, methods and work ideologies of their respective disciplines. The Team members also implemented a system of stroke education for themselves. Finally, they defined their objectives for patient care. These were to provide early, skilled, comprehensive and coordinated care for the stroke patient and to provide information and support for the family. Families were to participate in the daily routines of the patient and were to be involved in planning for the future. Also during Phase I, 42 stroke patients were admitted to the study. These patients received the conventional patterns of care which had evolved in the hospital over previous years. In Phase II, 130 patients meeting the same inclusion criteria were admitted. Patients were assigned to one of two strata. Those over the age of 65 who exhibited stupor or coma during the first 24 hours post onset of symptoms, constituted a Poor Prognostic Category. The remaining patients formed the Good Prognostic Category. Patients were assigned to a Traditional or Team group using a system of block randomization within each stratum.
Treatment Regimens
The Traditional group received care and services as they had been organized and delivered in the institution previously. Personal or attending physicans aided by resident housestaff were responsible for the care plan of the stroke patients. Registered nurses, assisted by other members of the nursing staff on the wards, provided nursing care. Specialty consultation or additional services such as physical therapy or social service were available by staff personnel from their respective departments only at the request of the physician. These professionals relied on informal hospital networks to communicate about patients.
The program for the Team care group was administered by the Stroke Coordinator and was an interdisciplinary effort aimed at providing care for the stroke patient's medical, emotional and illness-related social problems. The emphasis of the program was on teamwork by those who provided daily care to the patient. The personal or attending physician in conjunction with the resident housestaff maintained responsibility for the diagnostic evaluation and medical management of the patient and the resident physician became a Team member for that patient. A Primary Nurse was assigned to each Team patient and she remained his nurse for the duration of stay. Other Team personnel from physical, occupational, speech therapy and social service were notified upon the acceptance of a patient into the Team group and were expected to immediately evaluate the patient and commence treatment if appropriate. If treatment was not suitable at that point in time, patients were monitored to determine if a change in status had occurred. Treatment was implemented as soon as warranted. At the weekly interdisciplinary conference, all new patients were discussed and a coordinated plan for action formulated. After the initial session, family members were invited to participate in STROKE VOL 15, No 5, SEPTEMBER-OCTOBER 1984 discussions of immediate and long term plans for care. Members of the Team followed the patient regularly and frequently to ensure implementation of the program. A review of the case management and an evaluation of patient progress was carried out periodically at the weekly conference.
There are similarities as well as differences in the approaches to the treatment of the Team and Traditional care groups. While medical management was almost equivalent and both groups received specialized services, the Team approach was designed to provide an early and aggressive program of care and rehabilitation by Team members specifically oriented to the care of stroke patients. This approach may not have been duplicated for the Traditional care groups as specialized services had to be ordered by the physician. They may have been initiated later in the recovery period or given less intensively and delivered by personnel not primarily involved in the care of stroke patients. For the Team care group the involvement of the family was an important component of the care plan and this relationship was fostered. The process of family involvement was not stressed for those patients in the Traditional groups. Finally, the interactions of the Team members and their deliberations about each patient make this treatment distinct. The differences in the organization and delivery of care and services for these two groups formed the independent variable of primary interest in this study.
Measurement of Care Process and Patient Outcomes
During both Phases, data on pertinent patient characteristics, the processes of care and outcomes of care were obtained. Stroke patients accepted into the study were evaluated by the study neurologist shortly after admission and prior to randomization in Phase II. As a method of judging the severity of the stroke, a standardized grading system was employed to score the neurological status of the patient. 12 Between three to five days after symptom onset, measures of motor performance and functional status were made. Motor performance was scored by use of the upper and lower extremity and balance ability components of the Brunnstrum Evaluation form. 13 l4 Independence in the activities of daily living was evaluated by use of the Barthel Index. 15 16 Both these instruments have been standardized and validated on stroke patients.
14 -l6~19 They were applied by one of two trained physical therapy evaluators from outside the institution who were unaware of either the precise study objectives or the group to which the patient was assigned.
During the hospital stay additional data were compiled. Within a few days of admission, information was obtained on socio-demographic characteristics, age, sex, dominance, previous medical history including that of cerebrovascular disease, co-morbidity, side, site, and subtype of cerebral lesion. These facts were collected from the patient's current and past medical chart. Missing information was obtained through a brief interview with the patient or his family.
At five weeks after stroke, measures of motor per- formance and independence in activities of daily living were again made by the independent evaluators. This time span was chosen as the study was designed to access the effects of team intervention in an acute care institution where the median length of stroke patient stay was 24 days. This second assessment was conducted at the Jewish General Hospital, in the patient's home or in the convalescent or rehabilitation setting, wherever the patient was at that point in time. For those who died within the five week period, information on both the time and cause of death was obtained from the patient's medical record. Process data were gathered for the five week period post stroke and consisted of information from the Jewish General Hospital care process as well as from participating convalescent and rehabilitation centres. Information from the hospital chart was compiled on diagnostic, surgical and special nursing procedures, consultations, stroke related medications, complications and physician progress notes. As well, data on the timing of implementation of specialized services such as physiotherapy and the amount of service delivered during the first five weeks, were collected by therapists and social service workers who kept daily records of the time spent treating such patients.
Figure 1 provides an outline of study events during Phase II.
Data Analysis
Descriptive statistics of patients' baseline characteristics were calculated for each of the three groups.
The difference in crude survival between Team and Traditional patients was examined using the Breslowversion of the generalized Wilcoxon Statistic. 20 Differences in survival after adjustment for the effect of prognostic variables were examined via a Cox proportional hazards model. Process of care comparisons were carried out via individual x 2 and t tests. Discriminant analysis was used to examine differences between patient characteristics in the Pretrial and Traditional groups at onset of stroke. 23 
Results
Patients Studied
In total, 443 patients were screened for entry into the study. Of these, 271 patients (61%) were rejected because of failure to meet the clinical criteria for inclusion, placement in the hospital off the medical wards, non-resident status or refusal to give consent (table 1) . Of the remaining 172 patients, 42 were entered into Phase 1 of the study and formed the Pretrial group. In Phase II, the randomized controlled trial, 130 patients were assigned to the Traditional or Team Care process.
During the study period one patient was withdrawn from each of the three groups because a diagnosis of stroke was ruled out after accrual. Routine diagnostic procedures had been ordered before randomization but the results were unknown until after randomization occurred. The Traditional group lost two additional patients. One was not admitted to the hospital after several days in the emergency observation area. During this time period, admitting personnel were unaware of the assigned treatment group. The final exclusion was due to the discovery that the patient's onset of stroke had been more remote than the seven days allowable by the screening criteria. This finding was uninfluenced by treatment group. Review of these exclusions led to the conclusion that they would not bias the study outcomes.
A further patient in the Traditional group was a partial loss to follow-up. Because of refusal to be examined, the final motor performance score could not be obtained. This ommission is noted in relevant tables. In the final tally, 41 patients were studied in the Pretrial group, 64 in the Team Care group and 62 (including the partial loss) in the Traditional Care group. Table 2 compares pertinent characteristics of the patients in the three groups as they entered the study. Reported characteristics include those suggested in the literature as possibly influencing either survival or functional recovery. The Table provides Age, diagnostic subtype of stroke and the severity of the initial deficit have, however, been designated as prognostic factors known to influence post-stroke survival. Therefore an adjusted survival analysis which incorporated these factors as covariates was conducted. Again the resulting test (% 2 = 2.26; p = 0.13) does not provide strong statistical evidence of the existence of a difference in survival between the two groups. Further examination revealed an unexpected sex difference in mortality (females having poorer survival than males, p < 0.05) which persists after adjustment for other factors. Table 3 provides the mortality data by sex and treatment. Table 4 presents the initial and final motor performance and function scores of survivors in the Team and Traditional groups.
Patient Outcomes
Analysis of covariance was used to compare the motor performance outcome (Brunnstrom scores) of the survivors in the two groups. The initial neurological scores which reflected severity of deficit at onset, prognostic category and the pre-test scores of the Brunnstrom Evaluation Form were employed as covariates. Other characteristics believed to influence or predict recovery were examined to determine if their inclusion would provide a more sensitive analysis. These included age, history of cerebral vascular disease, high blood pressure, diabetes, congestive heart failure and time span between onset of symptoms and entrance into the trial. However only the pre-test Brunnstrom scores, prognostic category and the initial neurological scores were used in the resulting analysis of covariance reported here. Although sex has usually not been considered as a factor related to recovery from stroke, examination revealed the existence of significant sex X treatment interaction (p = 0.01), with male survivors performing better with Team treatment and female survivors performing better with Traditional treatment. worse than their Team counterparts whereas in women there was no difference between the two groups. Table  6 provides the means of the adjusted functional abilities scores.
Team vs Traditional Care: Phase II To facilitate an explanation of the observed outcomes, the processes of care for the Team and Traditional groups were compared. Characteristics reflecting the care process were examined individually by t-test or Chi Square analyses. The type of diagnostic evaluative procedures used, the administration of stroke related drugs, the frequency of physician progress notes in the chart, the ordering of neurological consultations and the delivery of specialized nursing procedures appeared similar between the groups. However, for physical, occupational, speech therapy and social service, significantly more patients in the Team group received these services than in the Traditional group in the acute hospital (table 7) . Further, for those patients receiving the service, those in Team group started physical and occupational therapy about two and four days earlier after admission and speech therapy and social service roughly one week sooner than did the Traditional group. Table 8 presents the amounts of rehabilitation and support services provided in both the acute care and convalescent centers for the five week period following stroke.
Pretrial vs Traditional Care: Phase I & II
Prior to the study, it was suggested that the presence of the Team in the hospital might alter, perhaps improve, the care given to the Traditional group. If such contamination in fact occurred, any benefits resulting from Team care would be more difficult to detect. To address this question the care processes for the Pretrial and Traditional groups were compared.
As an initial step, the similarity of these groups at onset of stroke was examined using a stepwise discriminant analysis. This indicated that the Traditional group was older and had fewer patients with a hemorrhagic lesion. The Traditional group also included more patients with a previous history of high blood pressure, but fewer with a history of myocardial infarction.
Despite these differences, the process of care given to each group appeared remarkably similar. The patterns of consultation, diagnostic procedures, drug therapies and treatments both medical and rehabilitative differed little between the two groups. Of a total of 84 characteristics examined, only six were found to differ significantly, even at an unadjusted significance level of 0.05, between the Traditional and Pretrial groups. Furthermore, these differences demonstrated no pattern, and hence provide little support for the suggestion that the activities of the Team in the hospital might influence the care process for the Traditional group.
Discussion
Patients entering this study represented those who present with the classic picture of acute stroke syndrome who are normally admitted to non specialized medical wards. The 167 study participants were older •Model includes prognostic category, initial neurological score, initial motor performance score, sex, treatment, sex and treatment interaction.
tFinal motor performance score unavailable for one traditional male subject. Omitted from analysis. and more frequently had an infarction of a hemispheric artery than did the 37 non participating patients who met the clinical criteria for inclusion. These non participants were younger with a lesion more often occurring in brain stem or cerebellar arteries and more commonly due to a spontaneous rupture of a vessel resulting in intracerebral hemorrhage. Repeatedly, these patients were admitted to a specialized neurological ward thereby excluding them from the study.
Three outcome measures, survival, motor performance and functional ability at five weeks after stroke were investigated to determine if Team care was more effective than Traditional care. For survival, after adjustment for initial differences between the groups, no evidence was found that Team care as delivered in this trial was better than the Traditional approach. For motor performance and functional abilities, after initial differences were taken into account, the effects of treatment differed according to sex. In terms of motor performance, male patients attained superior outcomes with Team care and female patients did better under the Traditional regimen. For functional abilities, male patients receiving Traditional care scored significantly lower than the Team patients and the females in the Traditional care group.
Mortality findings in this trial generally agree with most reported in the literature and thus the lack of a significant difference in survival patterns between the Team and Traditional groups was not surprising. Several investigators 2 " 1 who compared mortality experience in an intensive care setting with that on general medical wards or in the same hospital before the establishment of the unit, did not find significant differences. Of the two studies reporting differences, one 5 suffered from dissimilar groups in terms of stroke diagnostic categories, and the other 6 found the most significant reduction in case fatality among the under 50 age group. Only two patients in the present trial were in this age group, so that studies are difficult to compare.
Two recent studies 10 " were more similar to the present study in that they compared mortality in nonintensive care stroke units to that on general medical wards. As in this study no significant differences in mortality were found. At this point in time, we cannot conclude that the short-term survival, of acute stroke patients is improved for patients managed in stroke units rather than on general medicine wards. However it must be remembered that there was a trend towards better survival in Team patients in both this and the Garraway study. 10 Perhaps because of the relatively small sample sizes involved, the differences were not found to be "significant."
The disparity in case fatality rates between males (20%) and females (39%) is puzzling and cannot be explained on the basis of age, sub-type of stroke or the severity of the initial deficit, as these prognostic factors were taken into account. The reasons for this finding in our study are unknown. Studies in the literature have not found sex to be related to survival 28 
"
29 except for patients with cerebral embolism. 30 The finding that male survivors achieved better motor performance scores under Team care while females did so after receiving the Traditional approach, was unexpected. A motor performance measure was chosen in an attempt to specifically reflect the physical status of the patients and to help eliminate psychological and social adjustments that may be necessary for an individual to function independently in activities of daily living.
14 Retraining physical capacity is most closely allied to the domain of the physical therapist. In this study, physical therapy was given to all Team survivors and all but one female and two male survivors in the Traditional group. All patients receiving physical therapy had started treatment an average of five days after admission to hospital. In addition males and females in both groups received similar amounts of therapy intervention. It is therefore difficult to explain the different treatment effects according to sex.
It should be noted however, that when all patients, are included in the analysis, with those who died being given a final motor performance score of zero, the difference between the motor performance of Traditional and Team females is negligible. Team males on the other hand, maintained their superior outcomes. These differences are a function of the greater mortality of Traditional females relative to Team females.
Two earlier studies in the literature that were similar to the present study, examined functional abilities as outcome measures. Both studies 9 l0 compared care provided by a multidisciplinary team in specialized stroke units with care delivered on general medical wards. The Garraway study 10 only admitted patients who had a good prognosis for survival but who were unlikely to achieve independence without remediation. These investigators found that a significantly higher proportion of patients from the stroke unit were assessed as independent at discharge than from the medical units. In the McCann and Culbertson study, 9 all levels of severity were admitted and patients were categorized as to severity. The stroke unit attained significantly better results with "severely" involved but not with the "moderately" or "profoundly" involved patients. The investigators in these studies attributed their successful results to improved skill among health care professionals in dealing with stroke patients, earlier and "more" intervention, increased family input and perhaps an "optimum mix of treatment". 10 The coordinated team approach also received credit. 24 In the present investigation, all stroke patients were accepted regardless of severity. The finding that females receiving Traditional care did as well as Team patients but that males in the Traditional group failed to achieve as good functional outcomes was surprising. Moreover the finding remained constant when a final functional ability score of zero was included for those who did not survive the five week study period. Studies on stroke prognostic indicators have not implicated sex as being predictive of functional gains 25 " 27 and prior studies on the effect of Team care did not present results with a breakdown of outcomes by sex group. 7 "" Although there is some overlap with both nursing and physical therapy roles, training in functional skills is primarily carried out by the occupational therapist. In our study, all Team survivors with the exception of two males received occupational therapy. In the Traditional group only two patients of each sex received this service. This information does not help provide an explanation of the results.
Marital status might provide additional insight. Perhaps being married and having the support of a spouse provides an incentive to relearn functional skills in the hope of being able to return home even if recovery is not complete. However our data show fairly similar proportions of married males and married females distributed between the Team and Traditional groups. Certainly spouses of Team patients participated in setting goals, were taught various elements of care and actually participated in the care delivery. While this input may have been instrumental in fostering functional performance among Team patients, it does not explain why females in the Traditional group did just as well presumably without this adjunct to professional treatment.
On the basis of our data we can tentatively suggest that male stroke patients, in terms of functional abilities do not respond as well to Traditional care as delivered in this trial. No explanations are provided in the stroke literature, however, it is possible to speculate that the traditional male-female domestic relationship may have accustomed males to expecting support in daily living activities. After illness and disability, this expectation may be enhanced with the result that males may need the more coordinated or intensive input as delivered under the Team regimen. While this conjecture is of interest, further research is obviously needed.
In the design and execution of this study, we considered it important to determine if the daily presence of the Team on the medical wards of the hospital might somehow alter the patterns of care traditionally provided by non-Team personnel. However this does not appear to be the case. There was very little difference between the processes of care for the Pretrial and Traditional groups.
The reasons for this lack of process difference are not obvious. Perhaps the Team members were not perceived as doing anything different and were therefore not adopted as role models. It may take much more than simple exposure to a different approach to care to change habitual practices that have evolved over time. Finally, benefits from Team care, if they did occur, were not particularly observable on a day to day basis. There was no impetus therefore to make changes in approaches to care that had been used in the past.
This lack of process difference is even more interesting when considered in light of the differences in initial characteristics observed between the two groups shortly after study onset. It would appear that a fairly well defined package of care has traditionally been delivered to stroke patients in the hospital. Obviously, this package is slightly different for individual patients, perhaps dependent upon severity, co-morbidity or therapeutic biases of various personnel. Nonetheless, when patients are viewed as a group of stroke victims, similar procedures and treatments are executed.
These findings have one further ramification. They demonstrate that it is possible to successfully interject a different care process into a hospital without undue influence on the behavior of care givers not involved with the innovation. Assuming that the new care process is not so visibly dramatic that it attracts continuous attention, with careful planning and much cooperation, research of this type can be conducted within the confines of one general hospital. These findings on the lack of a contamination effect may be important for future research endeavors.
In summary, the co-ordinated interdisciplinary Team approach to the care of acute stroke patients is no more effective than the usual more fragmented method in terms of influencing survival. For motor performance and functional abilities the treatment effects appear to differ according to sex. In light of these findings, it would be interesting to know if there was an influence of sex in earlier studies on the effects of Team care following stroke.
